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Abstract: BackgroundBackground: Impulse control disorders (ICDs) have an increased frequency in patients with
Parkinson’s disease (PD), mainly because of treatment with dopamine agonists (DA). Factors related with the
country of origin (culture, economy, healthcare politics) may impact phenomenology.
ObjectivesObjectives: To explore phenomenology of ICDs depending on the country.
MethodsMethods: A systematic review following PRISMA guidelines was performed using Pubmed database. Articles
published up to 2018 in which the prevalence of ICDs was analyzed were selected.
ResultsResults: Thirty-two studies from 22 countries worldwide were included. The highest prevalence of ICDs in each
continent was found in UK (59%), USA (39.1%) and India (31.6%). Frequency of ICDs was higher in those studies
with lower mean age, higher proportion of males, whenever a screening instrument was used and whenever
prescription of DAs was more common. Prevalence of ICDs was higher in Western countries compared to Asian
countries (20.8% vs. 12.8%, P < 0.001) as it was the proportion of patients treated with DAs (66% vs. 48.2%,
P < 0.001). Hypersexuality was the most common ICD overall (up to 23.8%). The highest frequencies of
compulsive buying and eating were found in Western countries. Gambling was less commonly diagnosed, but
prevalence was relevant Japan (14%).
ConclusionConclusion: We observed a tendency towards a different ICD profile in different geographical areas, which may
be attributable to socio-economical, cultural or political influences in the phenomenology of these disorders.
Acknowledging these differences could help their early detection, which is critical for prognosis.

Impulse control disorders (ICDs) comprehend a group of behav-
ioral disorders defined by the inability to resist an impulse to per-
form an act that is harmful to the individual or to others, owing
to its excessive nature, with quick unplanned responses and little
assessment of the negative consequences.1,2

ICDs are considered to have an increased frequency among
patients with Parkinson’s disease (PD), though PD alone does
not increase the risk, as several studies have reported a similar fre-
quency in non-treated patients and the general population.1,2

Certain disease-specific changes may make these patients more
prone to develop an ICD, specially when they are exposed to
dopamine agonist (DA) treatment.2 The dopamine “overdose”
hypothesis3 states that the asymmetrical neuronal degeneration
taking place in PD would lead to an increased stimulation of a

relatively preserved ventral stratium, causing an impaired func-
tion in the reward-processing system.2,3 Other risk factors
include male sex, early onset of the disease, previous addictive
behaviors, smoking, depression, a high grade of anxiety and
impulsiveness at the moment of diagnosis and parkin gene related
monogenic PD.1,2,4–6

Different subtypes of ICDs have been described, such as path-
ological gambling, binge eating, compulsive buying and sexual
compulsion (hypersexuality). In addition to these disorders,
patients may display symptoms of impulsive behaviors that do
not constitute a complete form of the disorder, recently called
Impulsive Compulsive Behaviors (ICBs). These include punding,
hobbyism, walkabout and dopaminergic dysregulation syndrome
(DDS).1,2
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ICDs are being increasingly recognized as a cause of disability
in the long period, worsening the quality of life and being a
source of distress for patients and caregivers.2 They are generally
under-diagnosed because they are not spontaneously reported by
patients, due to embarrassment or unawareness that such symp-
toms may be related to PD and its treatment. Therefore, diagnosis
requires a directed and systematic interview.1,7 There are several
instruments for the screening of ICDs, such as the Questionnaire
for Impulse-Compulsive Disorders in Parkinson’s disease (QUIP)
or the Minnesota Impulsive Disorders Interview (MIDI), though
there is certain controversy regarding their specific diagnostic yield,
as they may overestimate the presence of ICDs.8,9

Several individual studies have identified possible cultural
influences in the prevalence of ICDs and the frequency of spe-
cific subtypes,1,5 especially among Asian and Western coun-
tries.9,10 It has been suggested that economic and sociocultural
factors may contribute to how ICDs manifest in different
populations, which could help their early diagnosis.1,10 Never-
theless, so far there are not studies specifically designed to test this
hypothesis. In this systematic review, we aim to analyze differ-
ences in the frequency of the four main subtypes of ICDs in PD
(gambling, binge eating, hypersexuality and compulsive buying)
in different geographical regions.

Methods
A systematic review of the literature was performed using
Pubmed database. The Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines were
followed.

Search Strategy
A search was conducted in Pubmed database with the following
terms: Parkinson* AND (“impulse control disorders” OR impulse*)
AND (prevalen* OR incidence). The search was limited to articles
written in Spanish or English and published from January 1st,
2008 to December 31st, 2018, obtaining a total of 173 results.

This study was designed in 2018, and we established a time-
frame of 10 full years for the search (2008–2017), as we consid-
ered this period was adequate to cover the most relevant
publications in keeping with the current view and understanding
of impulse control disorders. Last search was actually conducted
in February 2019; therefore, one more year (2018) was added in
order to include the latest publications.

The reference list of relevant studies was also hand-searched
for identification of further studies.

Eligibility Criteria
The following inclusion criteria were applied:

• We included observational studies conducted on adult patients
with diagnosis of PD, whose primary aim was to analyze the
frequency of ICDs.

• The frequency of each subtype of ICD (hypersexuality, patho-
logical gambling, binge eating and compulsive buying or
shopping) had to be actively investigated separately, showing
the numerical data within the text, tables or figures.

• The authors should specify the nationality of patients or the
country from where patients were selected. Otherwise, the
study could be included only if all author affiliations were
from the same country, assuming that all patients were also
from that same country.

The following exclusion criteria were applied:

• Data from clinical trials and derived subanalysis were excluded,
as well as case reports, reviews, letters to the editor and other
non-original articles.

• Secondary analyses of previous observational studies were
excluded.

• When the same authors conducted several studies on the same
cohort with different outcomes, we only included the first
study and excluded the rest to avoid duplicated data.

• Studies that exclusively selected patients with a previous diag-
nosis of an ICD were excluded.

• We aimed to focus on the general population of patients with
PD. Therefore, we excluded articles conducted on specific
subsets of patients, such as those that had undergone surgical
treatment, had specific sleep disturbances or patients with
parkin-related PD.

Selection of Studies
Three investigators (PPD, CLFE, JLCG) independently screened
titles and abstracts of all the studies identified through the search
and selected those studies potentially eligible. Afterwards, they
independently screened full-text publications for inclusion. Any
disagreements were resolved by consulting other review authors
(AAC, JCMC). A flow-diagram of the systematic review is
provided in Fig. 1.

Data Collection and Synthesis
For each study, we collected the following data: country, number
of patients, frequency of each subtype of ICD, mean age, propor-
tion of male sex, proportion of patients under DA treatment and
screening instruments used for the detection of ICDs. As ICBs are
generally more inconsistently investigated, we chose not to
include these data in our review.

In the cases of multicentre studies that included patients from
different countries, we analyzed the individual data for each
country separately, whenever possible. If these data were not
available, these studies were analyzed attending to the wider
geographical region (Europe, America, Asia).

Differences in the prevalence of ICDs can be attributed to
several factors, such as DA treatment or epidemiological factors.
However, in previous studies these factors have been essentially
associated with the overall quantitative prevalence of any ICD.
We hypothesized that country-related factors could influence
not only this overall prevalence, but also the frequency of
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specific subtypes of ICDs. In order to analyze this point, we
focused in the most frequent subtype of ICD reported in each
study from a qualitative point of view.

Data from the selected studies were extracted and double-
checked independently by three authors (PPD, CLFE, JLCG).
Any disagreements were resolved by consensus or by consulting
other review authors (ABC, FRJ).

Assessment of Risk of Bias
Two review authors (PPD, JLCG) assessed the risk of bias for
each study. Any disagreements were resolved by discussion or by
involving other investigators (ABC, FRJ). Risk of bias was
assessed for the following domains:

• Patient selection.
• Incomplete report of baseline characteristics (age, sex, disease

duration, DA treatment and other possible factors influencing
the development of ICDs).

• Incomplete outcome data (in our case, proportion of patients
with any subtype of ICD).

Statistical Analysis
We analyzed whether there were any differences in the frequency
of ICD between Asian and Western countries. The overall fre-
quency of ICDs and utilization of DAs were calculated with the
number of patients (n) diagnosed with an ICD or treated with
DAs reported in each study. Significance was assessed using a
chi-square test. We set the level of significance at P < 0.01.

FIG 1. Flow-diagram of the systematic review.
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Results
Thirty-two studies from 22 countries of Europe, America and
Asia were selected, with a total sum of 12,911 patients
(Table S1).4–35 We included 15 studies conducted in
Europe,5–7,11–22 five in America23–27 and 12 in Asia.8–10,28–36

Among them, we also included three multicentric studies in
which various countries of Europe, North America and South
America participated.16,23,27

We found a total prevalence of ICDs ranging between 3.53%
and 59%, showing a great variability among the studies. The
overall prevalence of ICDs in European and American countries
was 20.8%, significantly higher than in Asian countries, with a
prevalence of 12.8% (P < 0.001). The highest prevalence of
ICDs in each continent was found in UK (59%),17 India
(31.6%)34 and USA (39.1%).25 Attending to the different sub-
types of ICDs, hypersexuality was more common in Spain
(23.8%)15 and Finland (22.8%)5; compulsive buying in Italy
(20%)6 and Spain (15.5%)15; binge eating in USA (34.7%)25 and
UK (29%).17 Gambling was more common in Japan (14%).32

The presence of more than one ICD was more prevalent in
Spain (34.5%)15 and Denmark (23.3%).13

Regarding the different continents, we found that binge eating
was the most common ICD in seven of the 15 studies performed
in Europe (46.6%),11,16,17,19–22 followed by hypersexuality
(40%),5,7,13–15,18 compulsive buying (6.6%)6 and gambling
(6.6%).12 Binge eating was also found to be the most prevalent
ICD in three of the five studies conducted in America (60%),25–27

followed again by hypersexuality (20%)24 and compulsive buying
(20%).23 In Asia, seven out of 12 studies found hypersexuality as
the most common ICD (58.3%),9,10,28,31–33,35 followed by
pathological gambling (25%),29,32,36 binge eating (16.6%)8,30 and
compulsive buying (8.3%).34

We found several studies carried out in the same country in
the cases of Spain,7,14,15,18,22 China,9,10,29,36 Italy,6,12,19

France,11,21 Korea8,33 and India.34,35 Five studies were conducted
on Spanish patients; in four of them, hypersexuality was the most
common ICD7,14,15,18 and binge eating in the remaining.22 In
the case of the studies conducted in China, hypersexuality was
the most prevalent ICD in two of them9,10 and pathological
gambling in the other two.29,36 In France, both studies agreed
on showing binge eating as the most prevalent ICD, with
hypersexuality and compulsive buying in second and third places,
respectively.11,21

The rest of studies from the same countries did not show
coincidence; in Korea the most common ICDs were binge eat-
ing8 and hypersexuality33; in India, they were hypersexuality35

and compulsive buying.34 Three studies were conducted in Italy,
each one reporting a different ICD as the most prevalent:
compulsive buying,6 binge eating19 and gambling.1

On the other hand, we observed some important differences
in methods among the studies, summarized in Table S2.

Most studies were cross-sectional studies; only three studies
had a prospective design.19,21,25 In Table S1, for the studies of
Antonini et al.19 and Corvol et al.21 we selected the prevalence
at baseline in order to make the results more comparable with

the rest of studies. On the contrary, in Bastiaens et al.25 the
authors specifically selected patients without diagnosis of any
ICDs. Therefore, data shown in Table S1 corresponds to the data
reported by the authors in the follow-up.

Overall, in most studies some screening tool other than clini-
cal interview was used to detect the presence of an ICD
(81.25%). The QUIP was the most common screening tool
applied (59.3%).5,11–15,17,19,20,22,24,26,27,29,30,32,33,35,36 Other
screening tools included the MIDI (28.1%)6,8,9,18,19,22,23,26,34 and
the South Oaks Gambling Screen (SOGS; 9.4%).5,6,10 In three
studies the authors used both MIDI and QUIP19,22,26; in these
cases, results by QUIP are shown in Table S1 in the studies of
Antonini et al.19 and Rodríguez-Violante et al.26 In the study of
Marín-Lahoz et al.22 the number of ICDs was established by
clinical interview, although their severity was assessed with the
QUIP. In a total of six studies the authors did not use any
screening tool, making the diagnosis of ICDs based only on a
systematic clinical interview.7,16,21,25,28,31

There were also several differences regarding the clinical
features of the patients participating in the studies, such as mean
age, mean PD duration or inclusion of patients with dementia
(Table S2). Vela et al.15 selected patients with PD of early onset
(not older than 44 years old at the time of diagnosis). In other
three studies, the mean age was also below 60 years.28,34,35

Regarding treatment, in four studies a stable treatment with
DAs was necessary for the selection of patients; thus, all patients
were being treated with these drugs.6,14,16,25 This proportion dif-
fers greatly from the data reported in other studies, in which
treatment with DAs could be as low as 50% of the sam-
ple.9,10,12,34,36 Overall, 48.2% of patients were prescribed DAs in
Asian countries, significantly lower than the 66% found in
European and American countries (P < 0.001). Nevertheless, in
most studies a specific treatment was not a condition for the
selection of patients (Table S2).

In most studies, mean dopamine agonist- levodopa equivalent
daily dose (DA-LEDD) was recorded, with a wide range from
41 mg/d to more than 500 mg/d (Table S2). Higher doses of
DAs have been associated with an increased risk of developing
an ICD.5,9,29,31,33,35,36 In most studies, there were no significant
differences among specific DAs (mostly ropinirole and
pramipexole), suggesting a class effect. However, some authors
observed that the frequency of ICDs was significantly lower in
patients taking prolonged-release pramipexole16 or transdermal
rotigotine patches.14,16 One study, however, observed and
increased prevalence of ICDs in patients taking prolonged-release
pramipexole.26

Risk of Bias of Included Studies
In most studies, patients were selected through retrospective data
or in a consecutive fashion from an outpatient clinic. Some stud-
ies, however, selected patients that replied to a postal letter or an
advertisement, this is, patients that actively wanted to participate
in the study,5,17 which constitutes a potential bias (Table S2).
Patients with dementia are included in some of the studies and
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excluded in others, which could also influence the frequency of
ICDs observed (Table S2).

Not all studies reported complete data regarding baseline char-
acteristics or medications. The duration and doses of DA treat-
ment were heterogeneous in our sample of studies, and some
studies did not report these data (see Table S2).

Two studies did not assess the frequency of all the subtypes of
ICDs, for example, binge eating was not assessed in the study of
Isaias et al.6 Also, a large multicentric study16 did not report the
prevalence of compulsive buying disorder (see Table S1).

Discussion
The variability in frequency of ICDs among different populations
and cultures is an interesting, although unexplored, research area.
In this systematic review, we aimed to explore these possible
cultural influences in phenomenology.

First of all, we observed a great heterogeneity among the
selected studies, which constitutes the main limitation of this
review, as it makes difficult to compare their findings. We could
not establish whether cultural factors accounted for the differ-
ences observed, as there were also big differences in samples,
methods and diagnostic criteria. Nevertheless, we observed cer-
tain tendencies pointing towards this hypothesis, with some
remarkable findings, especially when comparing Western and
Asian countries.

Overall, prevalence of ICDs was higher in Western countries,
compared with Asian countries (20.8% vs. 12.8%; P < 0.001).
Previous studies have reported that PD in Asian patients is gener-
ally treated with lower dosage of DAs, for reasons that include
cultural differences in perceptions of disease and treatments.30

Accordingly, we found that the frequency of DAs utilization was
lower in Taiwan, Malaysia, Japan and China than in Western
countries (Table S2). Also, the lowest doses of DA-LEDD were
found in studies conducted in Asian countries (Table S2). Con-
sidering that in some studies the number of patients under DA
therapy was not reflected, which constitutes a limitation, overall
we observed that 66% of patients from European and American
countries were taking DAs, but only 48.2% in Asian countries
(P < 0.001). This finding may be explained by ethnic and cul-
tural differences, study design or socioeconomic factors, such as
insurance policies and the cost and availability of DAs.9,31 Also, it
has been suggested that Asian and Caucasian populations may
have different distributions of dopamine receptor polymor-
phisms, a hypothesis that is yet to be explored.9,10 If tolerance to
immediate adverse events were lower in Asian populations, this
would reduce the mean doses of DAs, rendering the occurrence
of an ICD less likely.30 However, pharmacokinetic studies have
shown similar bioavailability of DAs in Western and Eastern
individuals.37,38

Furthermore, some studies have reported a higher risk of
developing ICDs with oral formulations, compared to a transder-
mal DA (rotigotine).14,16 This suggests that the route of adminis-
tration may contribute to the risk of developing an ICD, which

might be explained by a greater stability of its plasma levels,
though the reasons are still unclear.14,16 Also, the receptor affin-
ity profile of rotigotine is somewhat different from the oral DAs,
which may render its effects on impulsiveness peculiar.14 Never-
theless, most studies in our sample did not conduct these ana-
lyses. The number of patients treated with rotigotine in our
sample is probably underrepresented, as many studies may have
been conducted before its implementation in the market.

On the other hand, cultural influences may not only mediate
in the quantitative data observed in our results, but also in the
way ICDs manifest in the different populations.

Overall, the most common subtype of ICD was hypersexual-
ity, followed closely by binge eating, while gambling and com-
pulsive buying were the less diagnosed ICDs. As reflected by
Rodríguez-Violante et al.,26 patients with low incomes may not
be able to engage in activities such as gambling or shopping,
instead directing impulsivity to other types of activities, which
may explain the high prevalence of compulsive sexual behaviors
(Table S1). Also, it has been suggested that sexual behavior in
older patients with a degenerative disease could be regarded as a
more serious problem and reported more frequently.33 Further-
more, hypersexuality has been also associated with male sex and
lower age in most studies, and its diagnostic criteria may have
greater variability among different studies.31 On the other hand,
in some cases patients may be more reluctant to admit these kind
of problems to a doctor, as shown by Zhang et al.36 in Chinese
patients.

Culture has been suggested to contribute significantly in the
development of eating disorders, as the ideal of slim beauty pro-
moted by the media and pursued in Western countries is differ-
ent from those from the East.39 Previous research suggests that
the adoption of these cultural values by non-Western societies
tends to increase the frequency of related ICDs.40 On the other
hand, food is also considered a mean of cultural expression, and
it is important in social interactions.41 The values governing food
and meals in Eastern countries are different from those in the
West.41 Some authors speculate that a greater interest in gastron-
omy, and the social meaning attributed to meals may also explain
the increased prevalence of binge eating in Western countries
(with the highest prevalence reported in USA25) in comparison
with Asian countries.10

Culture also affects the way consumers approach shopping, as
this is highly influenced by cultural habits, tastes, values and tra-
ditions.42 In industrialized countries, where credit is more avail-
able, compulsive buying seems to be more frequent, up to 20%
of patients.6 In this regard, some studies have shown more
hedonic shopping in these countries, while shopping values tend
to be more utilitarian in Eastern countries.42 In addition, shop-
ping seems to be also influenced by sex, being more common in
women.23

As for pathological gambling, the availability of casinos and
other facilities accounts for some of the variability, although
gambling can manifest in different ways. For example, slot
machines were the most preferred way of gambling in Finland,5

casinos in USA,23 Pachinko (pinball) in Japan32 and “scratch and
win” and lottery tickets in Mexico.26 Gambling is illegal in
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Taiwan, China or Korea; therefore, the prevalence of this disor-
der is expected to be lower in these countries. However, it
should be taken into account that lottery tickets and similar ways
of gambling outside casinos may not be illegal and are not usually
recognized as a gambling problem by patients. This could explain
why this disorder was the most common ICD in two of the Chi-
nese studies, because lottery tickets are not legally considered as
gambling.29,36 On the other hand, prevalence of gambling in
Japan, Finland and USA was high compared with the rest of
studies (Table S1), which likewise may be related to the easy
access to Pachinko32 and casinos.23 Gambling is also associated
with male sex and a younger age in most studies.

We expected to find similar results in studies from the same
countries, as samples are more homogeneous. We observed a
certain level of agreement in the cases of Spain, China and
France, with hypersexuality, gambling and binge eating as the
most prevalent ICDs, respectively (Table S1).7,9–11,14,15,18,21,29,36

However, results differed in the studies performed in Italy, Korea
and India.6,8,12,19,33–35 Again, differences in samples and methods
may account for the discrepancies found, as we will discuss
below (Table S2).

It is of notice that the prevalence of ICDs varied widely
(3.53%–59%) in our sample (Table S1). These variations could
be due to different sample composition, methods and defining
criteria. For example, the 59% prevalence is found in a study in
which most patients actively chose to participate through an
advertisement, which may constitute a selection bias.17 Also,
there is a prevalence of 58.3% in a study selecting patients with
PD of early onset; hence much younger than patients participat-
ing in the rest of studies.15 Younger age at onset constitutes a
widely recognized risk factor for developing ICDs and the results
in the study of Vela et al.15 also showed this observation. Fur-
thermore, there were several studies in which patients with
dementia were not excluded (Table S2). Prevalence of ICDs in
demented patients has been found to be significantly lower than
in cognitive preserved patients,12 and DAs may not be used in
these patients according to the usual clinical practice.16 However,
the association between cognition and ICDs in PD is still
debatable.36

Large scale studies, less prone to selection bias, may render a
more accurate estimation of the real prevalence of ICDs. In the
DOMINION study, conducted on 3090 US and Canadian
patients, the total prevalence of ICDs was 13.6%.23 Similarly, the
largest study conducted in Asia, with 1167 patients, reported a
prevalence of 10.1%8 (Table S1). In both studies MIDI was used
as screening tool (Table S2). In the largest study conducted in
Europe,19 however, with a prospective design and a total sum of
1069 patients, the authors reported a higher prevalence of 28.6%
at baseline in the analysis by MIDI, and 34.2% in the analysis by
QUIP, finding a relatively stable frequency of ICDs during the
follow-up.

Apart from the study of Antonini et al.,19 we could only
include two more studies with a prospective design. In Bastiaens
et al.,25 only patients who received a predefined minimum dose
of DA were included in the analysis, finding a cumulative fre-
quency of 39.1% of ICDs after a median DA treatment duration

of 21 months. Corvol et al.21 selected patients with less than
5 years of disease duration at baseline, finding a cumulative inci-
dence of ICDs of 46.1%, and a prevalence of 32.8% after 5 years
of follow-up.

The use of screening instruments could also account for part
of the variability observed in prevalence. Overall, it was reported
a higher rate of positive ICD patients in studies in which the
QUIP was used. This test is known to have a high sensitivity;
therefore, further diagnostic criteria should be used for a con-
firmative diagnosis.9 When both MIDI and QUIP were used in
the analysis,19,22,26 prevalence by QUIP tended to be slightly
higher versus the MIDI, as the QUIP assesses three additional
modules (hobbyism, walkabout and DDS). Nevertheless,
Antonini et al.19 concluded that assessment using MIDI and
QUIP yielded overall comparable results, suggesting that both
are suitable tools for screening ICDs in patients with PD. Indeed,
these observations seem also true in our results, with a total prev-
alence ranging from 4.14%–31.6% in studies using MIDI, to 7%–
59% in studies using QUIP (or 7%–39.1% if we exclude the
unusually high prevalence found in the two studies discussed
before).15,17

Study Limitations
Despite the fact that we excluded studies which clearly stated to
be secondary analysis or performed on the same cohort as others,
we ascertain the possibility of duplicated data in the cases of
larger multicentric studies, as patients could have also been
included in smaller single-center studies from the same countries.

Other limitations of our review include that our search was
limited to Pubmed database and to articles written either in
English or Spanish, and our inclusion criteria were restrictive,
which carries a potential selection bias. However, the relatively
high number of individual studies included in the analysis may
compensate for this. We did not find studies conducted in cer-
tain areas (for example, the continents of Australia and Africa, or
large countries such as Russia), or low-income countries. Also, in
most studies ICDs were not analyzed attending to possible differ-
ences in the level of education and income of patients, except
for the study of Rodríguez-Violante et al.26 Because of lack of
full data and non-comparable studies, a comprehensive statistical
analysis could not be performed, so our hypothesis could not be
properly tested. Therefore, our findings, though interesting and
opening the door to new studies, should be interpreted with
caution.

Conclusion
We observed a tendency towards a different ICD profile in dif-
ferent geographical areas, not only in terms of a quantitative
measure but also in the subtypes of ICDs that manifest more fre-
quently, which may be attributable, at least in part, to cultural,
economical or social influences in the phenomenology of these
disorders. These findings could help their early detection, which
is critical for prognosis. Nevertheless, we observed a huge
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variability in methods and treatments that could also explain these
results. Therefore, new prospective studies with uniform criteria,
focused on investigating possible cultural influences in phenome-
nology of ICDs are needed to confirm these observations.
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Table S1. Prevalence of the different subtypes of ICDs in var-
ious countries of the world. (HS: hypersexuality; BU: Compulsive
buying; BE: binge eating; GA: pathological gambling). The most fre-
quent ICD in each study is highlighted in bold.

Table S2. Differences in the baseline characteristics of patients
and methods among the studies. (MIDI: Minnesota Impulsive Dis-
orders Interview; QUIP: Questionnaire for Impulse-Compulsive Disor-
ders in Parkinson’s disease; SOGS: South Oaks Gambling Screen;
ICD: Impulse Control Disorder; DA-LEDD: Dopamine Agonist-
Levodopa Equivalent Daily Dose; PPX: pramipexole; ROP:
ropinirole).
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